Effects of nano-TiO₂ on the agronomically-relevant Rhizobium-legume symbiosis.
The impact of nano-TiO₂ on Rhizobium-legume symbiosis was studied using garden peas and the compatible bacterial partner Rhizobium leguminosarum bv. viciae 3841. Exposure to nano-TiO₂ did not affect the germination of peas grown aseptically, nor did it impact the gross root structure. However, nano-TiO₂ exposure did impact plant development by decreasing the number of secondary lateral roots. Cultured R. leguminosarum bv. viciae 3841 was also impacted by exposure to nano-TiO₂, resulting in morphological changes to the bacterial cells. Moreover, the interaction between these two organisms was disrupted by nano-TiO₂ exposure, such that root nodule development and the subsequent onset of nitrogen fixation were delayed. Further, the polysaccharide composition of the walls of infected cells of nodules was altered, suggesting that the exposure induced a systemic response in host plants. Therefore, nano-TiO₂ contamination in the environment is potentially hazardous to the Rhizobium-legume symbiosis system.